Tetrahydrobiopterin responsiveness: results of the BH4 loading test in 31 Spanish PKU patients and correlation with their genotype.
Tetrahydrobiopterin (BH4) responsiveness in patients with mutations in the phenylalanine hydroxylase (PAH) gene is a recently recognized subtype of hyperphenylalaninemia characterized by a positive BH4 loading test. According to recent estimates, this phenotype may be quite common, suggesting that a large group of individuals may benefit from BH4 substitution, eliminating the need of life-long dietary restrictions. This underscores the importance of identifying BH4-responsive patients in each population, establishing the association with specific PAH mutations. In this work, we describe the results of a pilot study performed with 31 Spanish PAH-deficient patients subjected to a BH4 loading test. Overall, 11/31 (37%) showed a positive response with a 30% decrease in blood Phe levels 8 h after the BH4 challenge, and three additional patients, considered slow responders, showed this decrease only after 12-16 h. We report for the first time a patient homozygous for a splicing mutation with a slow response, suggesting an effect of BH4 supplementation on PAH gene expression. Most of the responsive patients belong to the mild hyperphenylalaninemia (MHP) or mild phenylketonuria phenotypic groups. In MHP patients we report for the first time the results of parallel single Phe doses confirming the utility of these analyses for a better evaluation of the response. Genotype analysis confirms the involvement in the response of specific mutations (D415N, S87R, R176L, E390G, and A309V) present in hemizygous patients, and provide relevant information for the discussion of the potential mechanisms underlying BH4 responsiveness.